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The amendment filed on June 22, 2007 is entered and made of record. 

Response to Applicant's Arguments 

On page 9, the applicant stated: [Thus, Tanaka merely compares an inspection image 
directly with a reference image regarding brightness and shape. Tanaka does not obtain 
"transfer characteristic to enhance difference between arbitrary pixel values," and does 
not obtain "an enhanced differential image between said inspection image and said 
reference image on the basis of said transfer characteristics" as recited by claim 1 .] The 
applicant also stated the same for Bamberger on page 1 1 , where Bamberger does not 
disclose, "transfer characteristic to enhance difference between arbitrary pixel values," 
and "an enhanced differential image between said inspection image and said reference 
image on the basis of said transfer characteristics." 

Tanaka and Bamberger, alone by themselves, does not disclose "transfer characteristic 
to enhance difference between arbitrary pixel values," and "an enhanced differential 
image between said inspection image and said reference image on the basis of said 
transfer characteristics," but the combination of Tanaka and Bamberger disclose the 
claim invention. 

Tanaka discloses an inspection apparatus for inspecting pattern on an object, 
comprising 
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an image pickup device for performing an image pickup of an object to acquire 
data of an inspection image which is multitone (see fig 1 , element 16), 

a memory for storing data of a reference image (see fig 1 , element 18 and col. 5 
lines 31 - 32) and 

obtaining an enhanced differential image between said inspection image and 
said reference image to perform an inspection on the basis of said enhanced differential 
image (see fig 3, calculation of difference value obtaining difference image and col. 6 
lines 58 - 67 - defects are detected using a threshold value, if the pixel value is greater 
than a threshold value that defects are detected). 

But Tanaka does not disclose using transfer characteristics to enhance difference 
between arbitrary pixels among plurality of pixel values. The difference image of Tanaka 
shown in figure 3, element 23, also suggests the bright areas such as the defect areas, 
24, are more detectable if those areas, 24, are brighter or better enhance; these defect 
areas in the image are read as the arbitrary pixels. 

Bamberger discloses enhancing Bamberger discloses using transfer characteristics to 
enhance difference between arbitrary pixels among plurality of pixel values (see fig 6C - 
E and col. 13 lines 14 - 21 , the circled dots in images from fig 6C and D are region of 
interest, which are read as the defect regions in an inspection electronic part, the Look 
up table shown in fig 6E is read as transfer characteristic with 464, 466, 468 and 470 
are possible region of interest, the specified pixels are those in the dotted regions in 
images in fig 6 C and D; also see figure 3E to 3G, the white areas, read as the arbitrary 
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pixels, in 3E are enhance using a look-up-table, which is read as transfer characteristic, 
and the results of the image enhance are shown in figure 3G). 
It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to include using transfer characteristics to enhance difference 
between arbitrary pixels among plurality of pixel values because to increase the 
brightness of the regions of interest (see Bamberger fig 4B - D) allowing the defects in 
the differential image to appear brighter, so the operator finding the defect will find it 
easier. 

The combination of Tanaka and Bamberger discloses the claimed invention of claim 1 . 

DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 - 6, 8 - 18 and 20 - 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka (US pat no 7,1 16,816) in view of Bamberger (US pat no 
5,946,407). 

With regards to claim 1, Tanaka discloses an inspection apparatus for inspecting 
pattern on an object, comprising 
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• an image pickup device for performing an image pickup of an object to acquire 
data of an inspection image which is multitone (see fig 1, element 16), 

• a memory for storing data of a reference image (see fig 1 , element 18 and col. 5 
lines 31 - 32) and 

• obtaining an enhanced differential image between said inspection image and 
said reference image to perform an inspection on the basis of said enhanced 
differential image (see fig 3 - calculation of difference value obtaining difference 
image and col. 6 lines 58 - 67 - defects are detected using a threshold value, if 
the pixel value is greater than a threshold value that defects are detected). 

But Tanaka does not disclose using transfer characteristics to enhance difference 
between arbitrary pixels among plurality of pixel values. The difference image of Tanaka 
shown in figure 3, element 23, also suggests the bright areas such as the defect areas, 
24, are more detectable if those areas, 24, are brighter or better enhance; these defect 
areas in the image are read as the arbitrary pixels. 

Bamberger discloses using transfer characteristics to enhance difference 
between arbitrary pixels among plurality of pixel values (see figure 6C - E and col. 13 
lines 14 - 21 - the circled dots in images from figure 6C and D are region of interest, 
which are read as the defect regions in an inspection electronic part; the Look up table 
shown in figure 6E is read as transfer characteristic and 464, 466, 468 and 470 are 
possible region of interest; the arbitrary pixels are those pixels in the dotted regions in 
images in figure 6 C and D; also see figure 3E to 3G, the white areas, read as the 
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arbitrary pixels, in 3E are enhance using a look-up-table, which is read as transfer 
characteristic, and the results of the image enhance are shown in figure 3G). Although, 
Bamberger relates to scanning medical images and enhancing images, the method and 
apparatus disclosed on Bamberger are not limited to medical images only, it can relate 
to any application, which detects types of region of interest; in the current claimed 
invention the region of interest are the defects in images of electronic parts. 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to include using transfer characteristics to enhance difference 
between arbitrary pixels among plurality of pixel values because to increase the 
brightness of the regions of interest (see Bamberger fig 4B - D) allowing the defects in 
the differential image to appear brighter, so the operator finding the defect will find it 
easier. 

With regards to claim 2, see the arguments in claim 1. In addition, Tanaka discloses an 
alignment section, aligning the inspection image and reference image, as shown in 
figure 3, combined with the teachings of Bamberger, which is to add another step before 
the alignment process, to enhance the brightness of the inspection and reference, by 
generating a look up table using the input image (see Bamberger col. 12 lines 23 - 28 - 
p(f,g) is the look up table, f is the original input image and g is the convoluted input 
image). 
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With regards to claim 3, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose transfer characteristics determined based on values of the inspection image 
or reference image. Bamberger discloses transfer characteristics is determined on the 
basis of pixel values of said inspection image or reference image (see col. 12 lines 23 - 
28 - p(f,g) is the look up table, f is the original input image and g is the convoluted input 
image). See the motivation provided by in claim 1 or combining Tanaka with 
Bamberger. 

With regards to claim 4, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose plurality of specified pixel values positioned between representative pixel 
values corresponding to two regions. Bamberger discloses plurality of specified pixel 
values are positioned between representative pixei values corresponding to two regions 
in said input image (see fig 6E - the two regions are areas 466 and 468, they are 
between region where the output of the look up table is constant). See the motivation 
provided by in claim 1 or combining Tanaka with Bamberger. 

With regards to claim 5, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose said representative pixel values is an average value of values of pixels 
belonging to a region. Bamberger discloses each of said representative pixel values is 
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an average value of values of pixels belonging to a region (see fig 6E - convolution 
operations are perform to each of the circular regions before forming the look up table, 
see col. 12 lines 1 - 3). See the motivation provided by in claim 1 or combining Tanaka 
with Bamberger. 

With regards to claim 6, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose plurality of specified pixel values are positioned outside a pixel value range 
corresponding to a specific region in said inspection image or said reference image. 
Bamberger discloses said plurality of specified pixel values are positioned outside a 
pixel value range corresponding to a specific region in said input image (see fig 6 - the 
specific regions are 466 and 468, those specified pixels values are 464 and 470, which 
are outside the specified pixel values). See the motivation provided by in claim 1 or 
combining Tanaka with Bamberger. 

With regards to claim 8, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose operation part sets a specified pixel values range including said plurality of 
specified pixel values. Bamberger discloses said operation part sets a specified pixel 
values range including said plurality of specified pixel values (see fig 6C and D - the 
pixel specified range for specified pixel values are those in the dotted dark circular 
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regions and fig 6 - those specified regions in 464, 466, 468, 470 and 472). See the 
motivation provided by in claim 1 or combining Tanaka with Bamberger. 

With regards to claim 9, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose an input part for receiving an input of a specified pixel value range including 
said plurality of specified pixel values. Bamberger discloses an input part for receiving 
an input of a specified pixel value range including said plurality of specified pixel values 
(see fig 6C - E - the output of the look up table shown in fig 6E is produced from the 
input image and the range of specified pixel values are shown in the output of the look 
up table, 464, 466, 468, 470 and 472). See the motivation provided by in claim 1 or 
combining Tanaka with Bamberger. 

With regards to claim 10, see the arguments presented in claim 2. To reiterate from 
claim 2, by adding an addition image enhancing process, enhancing input and reference 
image, before alignment process, one will achieve enhanced brightness of the image 
(shown in Bamberger fig 4B - C - brightness is adjusted through changing the 
curvature output of the look up table), so the operator will take more notice of the 
defects after performing the difference image. 

With regards to claim 1 1 , Tanaka discloses a defect inspection apparatus according to 
claim 1, wherein said operation part synthesizes a differential image between said 
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inspection image and said reference image and said differential image and compares 
values of pixels in a synthesized image with a predetermined threshold value to perform 
inspection (see fig 3 - the threshold is specified at 25, th, the position of the pixel values 
which exceeds the threshold value are noted at 26). 

With regards to claim 12, Tanaka discloses all of the claim elements / features as 
discussed above in rejection for claim 1 and incorporated herein by reference, but fails 
to disclose dividing image acquired by said image pickup part. Bamberger discloses 
each of a plurality of images, which are obtained by dividing an image acquired by said 
image pickup part is said input image (see fig 4B - D - shows regions where there is a 
chance it is a cancer tumor region, those cancer tumor regions are read as defects in an 
inspection electronic part because it is brighter than the rest of the image, only a divided 
section of the image is taken and enhance by a look up table shown in fig 4D, the 
images being examine are input images, see fig 1-10). It would have been obvious to 
one having ordinary skill in the art at the time of the invention was made to include 
dividing image acquired by said image pickup part because to avoid increasing the 
brightness of the entire image causing the brightness of noise pixels to be enhance, 
which will negatively effect the results of the defect detection system. 

With regards to claim 13, see the rationale and rejection for claim 1 . 

With regards to claim 14, see the rationale and rejection for claim 2. 
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With regards to claim 15, see the rationale and rejection for claim 3. 

With regards to claim 16, see the rationale and rejection for claim 4. 

With regards to claim 17, see the rationale and rejection for claim 5. 

With regards to claim 18, see the rationale and rejection for claim 6. 

With regards to claim 20, see the rationale and rejection for claim 8. 

With regards to claim 21 , see the rationale and rejection for claim 10. 

With regards to claim 22, see the rationale and rejection for claim 1 1 . 

With regards to claim 23, see the rationale and rejection for claim 12. 

With regards to claim 24, see the rationale and rejection for claim 1. 

2. Claims 7 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanaka ('816) in view of Bamberger ('407) as applied to claims 6 and 18 further in view 
of De Gasperi (US pat no 4,433,385). 
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With regards to claim 7, Tanaka and Bamberger disclose all of the claim elements / 
features as discussed above in rejection for claim 6 and incorporated herein by 
reference, but fails to disclose calculating standard deviation within specified area. 
Bamberger calculates the average value of the specific pixel values (see col. 12 lines 1 
- 3), but does not further calculate the standard deviation of the specific pixel values. 
De Gasperi discloses a defect inspection apparatus according to claim 6, wherein said 
pixel value range corresponding to said specific region is set on the basis of a standard 
deviation of values of pixels belonging to said specific region (see col. 5 lines 15 - 35 - 
device calculates the standard deviation of a 16-dotted area). It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to 
include calculating standard deviation within specified area because the standard 
deviation finds areas, which are uniformly distributed (see De Gasperi col. 6 lines 55 - 
60), in the case of defects, one will be able to obtain the type of defects by calculating 
the standard deviation to see whether the defect is uniform or if it is not uniform (eg. half 
of the defect area is deeper than the other half), then one will be able to classified or 
recognize the type defect present on the electronic device to select the proper 
procedure to correct the defect on the electronic part. 

With regards to claim 19, see the rejection for claim 7. 



Conclusion 
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This action is made final. Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shorten statutory period for reply to this final action is set to expire three 
months from the mailing date of this action. In the event a first reply is filed within two 
months of the mailing date of this final action and the advisory action is not mailed until 
after the end of the three-month shorten statutory period, then the shorten statutory 
period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of the advisory 
action. In no event, however will the statutory period for reply expire later than six 
months from the mailing date of the final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alex Liew whose telephone number is (571)272-8623. 
The examiner can normally be reached on 9:30AM - 7:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Bella can be reached on (571) 272-7778. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 



Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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